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IXWXUHRZQHUVRIIODW,WLVZRUWKPHQWLRQLQJWKDWVLWXDWLRQLQZKLFKQRRUOLWWOHGHIHFWVDUHVKRZQLQUHSRUWLVYHU\IDYRXUDEOHIRU
GHYHORSHUVZKRPD\WDNHLWDVWKHLUDGYDQWDJHRYHUFRPSHWLWLRQUHVXOWLQJLQPLVOHDGLQJSRWHQWLDOIXWXUHFXVWRPHUVDQGRZQHUV
,QWURGXFWLRQ
(YHU\PRQWKLQ3RODQGDUHILQLVKHGGR]HQVRIKRPHV,QLWZDVXQLWVLQWKHZKROHFRXQWU\ZKLFK
JLYHVDQDYHUDJHRIIODWVDPRQWK&HQWUDO6WDWLVWLFDO2IILFH$FFRUGLQJWRFXUUHQWIRUHFDVWVDQGGDWD
IURPWKH-DQXDU\&HQWUDO6WDWLVWLFDO2IILFHVLWXDWLRQLQWKHFRPLQJPRQWKVZLOOEHVLPLODU$VLJQLILFDQW
SRUWLRQRIDFFHSWDQFHVLVFDUULHGRXWZLWKSDUWLFLSDWLRQRIDVSHFLDOLVWLQFRQVWUXFWLRQDQGILQLVKLQJZRUNV+LVSUHVHQFH
LQYROYHVPDNLQJSURIHVVLRQDOHYDOXDWLRQRIZRUNVSHUIRUPHGDQGLGHQWLILFDWLRQRIDQH[LVWLQJFRQVWUXFWLRQIDXOWV7KH
SUHVHQFHRIDVSHFLDOLVWKHOSVWRUHFHLYHIURPWKHGHYHORSHUDSURGXFWZKLFKLVIUHHIURPGHIHFWVWKDWPD\GHFUHDVH
PDUNHWYDOXHRUFDXVHDQXLVDQFHRIKRXVLQJ7KHDXWKRUVGUHZDWWHQWLRQ WR WKHIDFW WKDW LQ WKH LPSOHPHQWDWLRQRI
DFFHSWDQFHVQRWDOOIDXOWVDUHHQWHUHGLQWKHPLQXWHVRIILQDODFFHSWDQFHDQGGHFLGHGWRH[SORUHWKHLVVXHLQFOXGLQJDQ
DQDO\VLVRISRVVLEOHUHDVRQVIRUWKDWVXFKDVLWXDWLRQ
7HFKQLFDODFFHSWDQFH
7KHEDVLVIRUWKHWHFKQLFDODFFHSWDQFHRIWKHH[HFXWLRQRIZRUNVLQWKHIODWVDQGDSDUWPHQWVDUHSURMHFWHXURFRGHV
FRQVWUXFWLRQ SUDFWLFH WKH REOLJDWLRQ RI WKH LQYHVWRU XQGHU WKH DJUHHPHQW DQG DSSOLFDEOH ODZ LQ 3RODQG %DVLF
VSHFLILFDWLRQVQHHGHGWRSHUIRUPUHFHSWLRQRIDQDSDUWPHQWPXVWEHJLYHQLQWKHDJUHHPHQWEHWZHHQGHYHORSHUDQGD
FXVWRPHU7KHDJUHHPHQWLVUHJXODWHGE\3URWHFWLRQDFWRIIODWDQGIDPLO\KRXVHVEX\HUV3ROLVKODZDFWZKLFK
PHQWLRQVDQHHGWRGHWHUPLQHWKHVL]HDQGWKHOD\RXWRIDQDSDUWPHQWDQGWKHVFRSHDQGVWDQGDUGRIILQLVKLQJWKDW
GHYHORSHULVREOLJDWHGWRSURYLGH$JUHHPHQWDOVRQHHGVWRLQGLFDWHDPHWKRGIRUPHDVXULQJWKHVXUIDFHRIDGZHOOLQJ
RUVLQJOHIDPLO\KRPH%DVLQJRQJLYHQVSHFLILFDWLRQVSULQFLSOHVRIDFFHSWDQFHPXVWEHFKRVHQIURPDSSURSULDWHHXUR
FRGHV DQG OLWHUDWXUH 3XEOLFDWLRQV RI WKH ,QVWLWXWH RI &RQVWUXFWLRQ 7HFKQRORJ\ 6HULHV 7HFKQLFDO FRQGLWLRQV IRU
H[HFXWLRQDQGDFFHSWDQFHRIFRQVWUXFWLRQZRUNV6RNDOVND>@FLWLQJWKHDSSOLFDEOHVWDQGDUGVGHVFULEHLQGHWDLOKRZ
WKHFRUUHFWH[HFXWLRQRIZRUNVUHTXLUHPHQWVIRUWKHPDWHULDOVSURFHGXUHVSDUWLDODQGILQDODFFHSWDQFHV7KH\KDYH
EHHQGHVLJQHGWRKHOSLQFUHDWLQJRIWHFKQLFDOVSHFLILFDWLRQVIRUWKHEHQHILWRIFRQVWUXFWLRQFRQWUDFWVEXWGXHWRWKH
OHYHORIGHWDLOVWKH\LQFOXGHDQGWKHUHTXLUHPHQWVGHULYLQJIURPH[LVWLQJVWDQGDUGVWKH\RIWHQIRUPEDVLVIRUDUHFHSWLRQ
RI DSDUWPHQWV&XVWRPHU LV REOLJDWHG WRSDUWLFLSDWH LQ UHFHSWLRQRI DQDSDUWPHQW DQG WRSRLQWRXWQRWLFHGGHIHFWV
'HYHORSHU LVUHVSRQVLEOHIRUDUUDQJLQJWHUPRIUHFHSWLRQZLWKDFXVWRPHUDFFHSWLQJRUUHMHFWLQJGHIHFWVZULWWHQLQ
SURWRFROZLWKLQGD\VDQGILQDOO\UHSDLULQJGHIHFWVZLWKLQGD\VIURPGD\RIUHFHSWLRQ5ROHRIDQLQGHSHQGHQW
VSHFLDOLVWVXFKDVFRQVWUXFWLRQHQJLQHHULVQRWGHVFULEHGLQWKHODZDOWKRXJKLWLVQRWIRUELGGHQIRUDFXVWRPHUWRKLUH
DSURIHVVLRQDOLQRUGHUWRKHOSLQUHYHDOLQJIDLOXUHV7KHSURFHGXUHRIWHFKQLFDODFFHSWDQFHLQVWHSVLVVKRZQRQWKH
JUDSK)LJ



)LJ$SDUWPHQWUHFHSWLRQSURFHGXUHVFKHPH
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
7HFKQLFDO DFFHSWDQFH RI WKH DSDUWPHQW FDUULHG RXW LQ WKH SUHVHQFH RI H[SHUWV XVXDOO\ WDNHV LQWR DFFRXQW IORRU
VFUHHGVSODVWHUVGRRUVDQGZLQGRZVHOHPHQWVRIHOHFWULFDOLQVWDOODWLRQVVDQLWDWLRQYHQWLODWLRQFHQWUDOKHDWLQJVSDFH
KHDWLQJDQGIODWVXUIDFHPHDVXUHPHQWV'XULQJUHFHSWLRQRWKHUGHIHFWVFDQEHLQGLFDWHGIURPWKHFDWHJRU\QRWOLVWHG
DERYHDQGRIWHQQRWFRYHUHGE\VWDQGDUGV
5RRWFDXVHDQDO\VLV
5RRWFDXVHDQDO\VLVLVDPHWKRGRISUREOHPVROYLQJXVHGIRULGHQWLI\LQJWKHURRWFDXVHVRIIDXOWVRUSUREOHPV>@
,W LVFRPPRQO\XVHG LQILQGLQJFDXVHVRISUREOHPVZKLOH LPSOHPHQWLQJ/HDQ0DQDJHPHQW LPSURYHPHQWV LQWR WKH
SURFHVVHV2QHRIWKHWHFKQLTXHVLQ5RRWDQDO\VLVLVZK\VPHWKRGZKLFKLVDQLWHUDWLYHLQWHUURJDWLYHWHFKQLTXHXVHG
WRH[SORUHWKHFDXVHDQGHIIHFWUHODWLRQVKLSVXQGHUO\LQJDSDUWLFXODUSUREOHP$VLDQ'HYHORSPHQW%DQN>@7KHLGHD
RIWKLVPHWKRGLVWRGHWHUPLQHWKHURRWFDXVHRISUREOHPE\UHSHDWLQJWKHTXHVWLRQ:K\"WLPHV7KLVPHWKRGLV
PRVWHIIHFWLYHZKHQLVXVHGE\SHRSOHGLUHFWO\LQYROYHGLQWKHDQDO\]HGSURFHVVRUSUREOHP
&DVHVWXG\
)RUWKHSXUSRVHVRIWKLVDUWLFOHDQDQDO\VLVRIILQDODFFHSWDQFHSURWRFROV)$3RIKRXVLQJPDGHLQWKHSHULRG
-XQH0DUFKZLWK WKHSUHVHQFHRIDQ LQGHSHQGHQW VSHFLDOLVWRQ LQYHVWPHQWV ORFDWHG LQ WKHGLVWULFWRI
3R]QDQDQGFRXQWLHVDGMDFHQWWRLW6WXG\IRUFRPSDULVRQRIGHWHFWHGIDXOWVDQGWKHLQIRUPDWLRQSODFHGLQWKHILQDO
SURWRFROVKDYHEHHQFRQGXFWHG,QWKHIROORZLQJSDUDJUDSKVDOVRWKH$QDO\VLVRISRVVLEOHFDXVHVRIWKLVVLWXDWLRQLV
SUHVHQWHG
4.1. Faults and final protocols  
,QWKHDQDO\]HGGRFXPHQWDWLRQJDWKHUHGGXULQJUHFHSWLRQRIDSDUWPHQWVGHIHFWVZHUHGLDJQRVHG'HIHFWVZHUH
GLYLGHG LQWR HOHYHQ FDWHJRULHV DQG FRXQWHG 7DE  (DFK FDWHJRU\ KDG LWV RZQ W\SHV RI IDLOXUHV GHSHQGLQJ RQ
UHTXLUHPHQWVWKDWQHHGHGWREHIXOILOOHG)RUH[DPSOHZKLOHSHUIRUPLQJZDOOVDQGSODVWHUVLQVSHFWLRQVXFKGHWDLOVDV
IODWQHVVYHUWLFDOLW\FDYLWLHVFUDFNVYRLGVORFDWLRQRIZDOOVZHUHWDNHQLQWRFRQVLGHUDWLRQ'XULQJIORRULQVSHFWLRQV
IODWQHVVOHYHOFDYLWLHVFUDFNVXQLIRUPLW\GLODWDWLRQEUHDNVDQGRWKHUZHUHFKHFNHG&DWHJRU\RWKHULQFOXGHVIDXOWV
QRWFRQQHFWHGWRDQ\RIOLVWHGFDWHJRULHVVXFKDVGLIIHUHQFHLQWKHDUHDRIDSDUWPHQWFRPSDULQJZLWKGRFXPHQWDWLRQ
RUQRWFRYHUHGE\GRFXPHQWDWLRQRUQRUPVVXFKDVODFNRISDUNLQJOLQHVLQXQGHUJURXQGJDUDJH

7DE1XPEHURIGHIHFWVGLYLGHGLQWRFDWHJRULHV
&DWHJRU\ )ORRU &HLOLQJ :DOODQGSODVWHUV
%DOFRQ\DQG
WHUUDFH
:LQGRZVDQG
ZLQGRZVVLOOV 'RRUV (OHFWULFDO 3OXPELQJ 9HQWLODWLRQ
&HQWUDO
KHDWLQJ 2WKHUV
1RRI
GHIHFWV           

,QDYHUDJHGHIHFWVKDYHEHHQGHWHFWHGDQGSXWLQWRSURWRFROGXULQJUHFHSWLRQRIHDFKDSDUWPHQW7KHELJJHVW
DPRXQWUHYHDOHGLQRQHDFFHSWDQFHZDVLQFLGHQWVLQFOXGLQJFXUYHGDQJOHVGHYLDWLRQVIURPYHUWLFDOGHYLDWLRQVIURP
IODWQHVVDQGRWKHUV7KHPRVWGLYHUVHIDLOXUHVIRXQGLQRQHUHFHSWLRQZHUHW\SHVLQGLIIHUHQWFDWHJRULHV7KHPRVW
RIWHQDSSHDUDQFHRIRQHW\SHRIIDLOXUHZDVDQGFRQFHUQHGFXUYHGDQJOHVEHWZHHQSHUSHQGLFXODUZDOOVXUIDFHV
DOPRVWHYHU\FRUQHURIDPDSDUWPHQW0LQLPXPFRXQWRIGHWHFWHGPLVWDNHVZDVDFUDFNHGZDOOQHDUWKH
IURQWGRRUDQGXQHYHQVXUIDFHRIWLOHV1XPEHURIUHYHDOHGIDLOXUHVVKRZVKRZPDQ\PLVWDNHVDUHEHLQJPDGHZKLOH
EXLOGLQJ DSDUWPHQWV DQG IDPLO\ KRXVHV DOWKRXJK JUHDW GLIIHUHQFHV LQ FRXQW RI UHYHDOHG IDLOXUHV PD\ OHDG WR D
FRQFOXVLRQWKDWQXPEHURIGHIHFWVSXWLQWRSURWRFROPD\YDU\GXHWRVRPHLQGHSHQGHQWIDFWRUV
'XHWRWKHLUGLUHFWLQYROYHPHQWDXWKRUVKDGRSSRUWXQLW\WRLQYHVWLJDWHGHHSHUWKUHHFDVHVLQZKLFKQRWDOOGHIHFWV
UHYHDOHGE\DQLQVSHFWRUZHUHSXWLQWRSURWRFRO
)LUVWDSDUWPHQWKDGIDLOXUHVSXWLQWRSURWRFROWZRPRUHZHUHH[SRVHGEXWGLVFDUGHGE\SDUWLHVWRWKHFRQWUDFW
)LUVWIRUVDNHQGHIHFWZDVPPGHYLDWLRQRIOHYHORIWKHIORRULQWKHEDWKURRPIURPWKHRQHJLYHQLQWKHSURMHFWPP
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LVDOLPLWRIPLVWDNHWREHPDGH$WWKLVSRLQWFXVWRPHUGHFLGHGWKDWWKLVGHIHFWZLOOKDYHQRFRQVHTXHQFHLQDUUDQJLQJ
DQGILQLVKLQJDSDUWPHQWVRFDQEHRPLWWHG6HFRQGH[WHUQDOZLQGRZVLOOVZHUHVFUDWFKHGDOWKRXJKVXUIDFHRIPHWDOLV
VXSSRVHG WREHSURWHFWHGIURPKDUPIXO LQIOXHQFHRIHQYLURQPHQWGXH WR ODFNRISRVVLELOLWLHV WRUHSDLUVLOOZLWKRXW
VXIIHULQJH[FHVVLYHFRVWVGHYHORSHUDVNHGQRWWRWDNHWKLVGHIHFWLQWRFRQVLGHUDWLRQ&XVWRPHUDFFHSWHGWKLVUHTXHVW
5HFHSWLRQRIVHFRQGDSDUWPHQWVKRZHGYHU\WROHUDQWDWWLWXGHRIFXVWRPHUWKDWIURPDOLVWRIIDLOXUHVGLVFRYHUHG
E\VSHFLDOLVWUHTXHVWHGRQO\WREHSXWLQWRSURWRFRO5HDVRQRIQRWSXWWLQJGHIHFWVZDVWKDWGHYHORSHUFRQYLQFHG
FOLHQWWKDWKHZLOOIL[GHIHFWVZLWKRXWUHFRUGLQJWKHPLQSURWRFRORQHZDVRPLWWHGE\FXVWRPHUDVQRWLPSRUWDQW/DVW
IDXOWEXWZLWKWKHJUHDWHVWLPSDFWZDVGLIIHUHQFHLQWKHDUHDRIDQDSDUWPHQWUHDFKLQJPRIWRWDODUHD
(YHQDGYLFHIURPKLUHGVSHFLDOLVWGLGQRWFRQYLQFHSDUWLHVWRSXWWKLVLQVWDQFHLQWRSURWRFRO(YHQWXDOO\FOLHQWERXJKW
PVPDOOHUDSDUWPHQWIRUWKHSULFHRIDELJJHURQH
7KLUGFDVH UHVXOWHG LQSHUIRUPLQJ WZRUHSRUWVRIGHIHFWV)LUVW UHFHSWLRQ UHYHDOHGVRPDQ\PLQRUPLVWDNHV WKDW
GHYHORSHURIIHUHGSHUIRUPLQJLQLWLDOEXWQRWRIILFLDOUHSRUWRIGHIHFWVDQGUHPRYDORIIDXOWVEHIRUHSHUIRUPLQJILQDO
UHFHSWLRQ'HYHORSHUZDQWHGWRNHHSUHSXWDWLRQWKDWLVZK\KHLQVLVWHGRQQRWSXWWLQJDOOWKHPLVWDNHVLQ)$3)LUVW
UHSRUW UHYHDOHGPLVWDNHV VHFRQGDSSURDFKUHVXOWHG LQGHIHFWVSXWRQ UHFRUGDQGRQHRII WKH UHFRUG*UHDWHVW
GHYLDWLRQ RI PP FXUYHG FRUQHU UHTXLUHG GLVSURSRUWLRQDO H[SHQGLWXUHV IURP GHYHORSHU DQG ZDV DFFHSWDEOH E\
FXVWRPHU$XWKRUVKDGRSSRUWXQLW\WRLQYHVWLJDWHWKRURXJKO\ILYH)$3RXWRIZKLFKWKUHHKDGPRUHGHIHFWVWKDQSXW
LQWRSURWRFRO2QO\LQYHVWLJDWLQJPRUHFDVHVFRXOGOHDGWRILUPFRQFOXVLRQVEXWLQLWLDOILQGLQJVVKRZWKDWPRUHGHIHFWV
PD\EHSUHVHQWLQILQLVKHGDSDUWPHQWVWKDQDSSHDULQUHSRUWVDQGWKDWWKHUHDUHPDQ\IDFWRUVFDVLQJVXFKHIIHFW
4.2. Root cause analysis  
)RUGHHSHUXQGHUVWDQGLQJRIREVHUYHGSKHQRPHQDDXWKRUVGHFLGHGWRXVHRQHRIWKH/HDQ0DQDJHPHQWWRROXVHG
IRUIRXQGLQJURRWFDXVHVRIWKHRFFXUULQJSUREOHPRUJLYHQVLWXDWLRQ)RUWKLVSXUSRVHZK\VPHWKRGZDVXVHGZKLFK
LVSUHVHQWHGLQ)LJ
$QDO\]HVVKRZHGWKDWSRVVLEOHFDXVHVRIRPLWWLQJPLVWDNHVLQSURWRFROVZKHQLWFRPHVWRWKHRZQHUDUHPRQH\
VDYLQJVSHUVRQDOFRQWDFWZLWKGHYHORSHUDQGOLYHVLWXDWLRQ:KHQLWFRPHVWRWKHGHYHORSHULWLVDQHHGWRKDYHPRUH
FOLHQWVZKLFK FRXOGEH FRPPRQSUDFWLFH DQGSHRSOHKDELWV$OVRGHYHORSHUVPD\EH DIUDLGRI ORVLQJPRQH\ DQG
ZDVWLQJWLPHRQPDNLQJUHSDLUV,WFDQDOVRKDSSHQWKDWGHIHFWVDUHQRWUHYHDOHGGXULQJSURFHGXUHRIILQDODFFHSWDQFH
,W LVPDLQO\ FDXVHG E\ ODFN RI NQRZOHGJH H[SHULHQFH DQG SUHSDUDWLRQ RI VSHFLDOLVWV ODFN RI WRROV VKRUW WLPH RI
SHUIRUPLQJDFFHSWDQFHDQGSUREOHPVZLWKFRPPXQLFDWLRQ,WKDVWREHPHQWLRQHGWKDWLQDQDO\]HGFDVHDXWKRUVFRXOG
QRWGHILQHLIGHIHFWZDVDFWXDOO\QRWUHYHDOHGGXULQJWKHSURFHVVDVDQDO\]HVZDVPDGHRQUHYHDOHGPLVWDNHVDQGILQDO
DFFHSWDQFH SURWRFROV 3HUIRUPHG DQDO\VLV VKRZHG WKDW WKHUH DUH PDQ\ GLIIHUHQW SRVVLEOH FDXVHV RI WKLV VLWXDWLRQ
GHSHQGLQJRQHDFKSDUWLFXODUDFFHSWDQFHDQGGHHSHUDQDO\VLVRIWKLVSKHQRPHQDDUHQHHGHGWRIXOO\XQGHUVWDQGLW
&RQFOXVLRQV
$VDUHVXOWRIH[SORULQJDFFHSWDQFHUHYHDOLQJGHIHFWVLQILQDOSURWRFROVDQGWKRURXJKO\LQYHVWLJDWLQJVHOHFWHG
UHFHSWLRQVDQGSHUIRUPLQJSRVVLEOHURRWFDXVHVDQDO\VLVRQRPLWWLQJGHIHFWVLQ)$3WKHIROORZLQJFDQEHVWDWHG
x ,QDYHUDJHGHIHFWVDUHUHYHDOHGGXULQJILQDOLQVSHFWLRQ
x 7KUHHRXWRIILYHWKRURXJKO\DQDO\]HGUHSRUWVVKRZSUHVHQFHRIPRUHIDLOXUHVWKDQSXWLQWRSURWRFRO
x 1XPEHURIUHYHDOHGIDLOXUHVGHSHQGVRQH[SHULHQFHDQGNQRZOHGJHRIKLUHGHQJLQHHUDVZHOODVRQSURSHU
FRPPXQLFDWLRQWRROVDQGSUHSDUDWLRQ
x /LYHVLWXDWLRQRIWKHFOLHQWSHUVRQDOFRQWDFWVSRVVLEOHVDYLQJVDUHGULYHUVIRUFOLHQWWRRPLWVRPHLQIRUPDWLRQLQ
UHSRUWV
x )HDURIORVLQJJRRGUHSXWDWLRQPRQH\DQGWLPHDUHWKHPRVWLPSRUWDQWFDXVHVIURPWKHGHYHORSHU¶VSRLQWRI
YLHZ

3UHVHQWHGUHVXOWVGRQRWFRYHUDOOSRVVLEOHFDXVHVRIWKHSKHQRPHQDQRWSXWWLQJVRPHGHIHFWVLQWRWKHILQDOSURWRFROV
$XWKRUV SODQ WRZRUN IXUWKHU RQ WKH VXEMHFWZLWK WDNLQJ LQWR FRQVLGHUDWLRQ JHQHUDO LVVXH RI HPSOR\PHQW RU QRW
TXDOLILHGLQMHFWRU
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
)LJ5RRWFDXVHDQDO\VLVZK\IRURPLWWLQJGHIHFWVLQILQDODFFHSWDQFHSURWRFROV
$FNQRZOHGJHPHQWV
7KHSXEOLFDWLRQZDVFUHDWHGZLWKKHOSRIGDWDUHFHLYHGIURP06F-DNXEà\JDQ06F-DURVáDZ)UDQHNDQGZLWK
WKHVXSSRUWRIVWDWXWRU\IXQGVRI,QVWLWXWHRI6WUXFWXUDO(QJLQHHULQJDW3R]QDQ8QLYHUVLW\RI7HFKQRORJ\QR'63%

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